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(57) Abstract 

Indole derivatives represented by general formula (I) or pharmacologically acceptable salts thereof which have a remarkable and 
long-lasting effect of lowering ocular tension and thus are useful as drugs for lowering ocular tension. In said formula, R represents ethyl or 
2,2,2-trifluoroethyl; Y represents hydroxy or pivaloyloxy; and the carbon atom marked with (R) means one having the R-configuration. 
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$z*mtktzffi^ m^MK^mffiummmmz^L, tinman L§m<v'p%^ 
ymmmm&mmt tr^^mst^^ > F-^mmfo mm^7 - 3307 

2 (D^<Dit^m(Dl-D(D (R) -1- ( 3 - t Kn * v y°u \d )V) - 

10 5- [2- C [2- [2- (2, 2, 2 - h 'J 7)^nx h drv) 7x7^y] 

j^v] T^y] ~?u\£)V} - l £zw ^ K-/U- 7 -#/i/aK*-iM K (JSLT-ffc 
^»Ai:v^) jsitf (j?) -5- [2- ( [2- (2-xRy7x^y) 
T^y] ynifjl/] - l- (3 -H Kn^yyn tf;u) -lff-^K 

15 #j7 0\%VA±.h\,^U&X^a x mM¥tm*7^L, L^MS;IfrJE&& 
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Mttoi&wt^tJA % tz\Mt^mB K^tm^fi, i^^ito ^mm^mx^ 
&7kmwL<vymxi±m&x ! gfex$>z> z t ^jim u ^^iti:io/: 0 

h <Dit&mizftim&mmm < > t<vzz (dt&xsmm t Lxmrnwc^ t tzm&. 



^nm*^ 12%, 2 - v ^ f - * t- )vmmm*m 4 % . 



2 - f-^S^m^^-r ;vif##^ 6 % tm&Xi&^<DKML, mm~r& 

3 0 ftmW&XWtKffi 6 7 %#^t^ A *l, 2 

20 mmBM^xi±^(D^t^\:^mAKmm^fi^t^dn<^^^M,^ntzo - 

<7)i^:> ^b^<7)huIB— JftS: (la) xm^tiZ e/^;i/M^^-r;Hf##:^\ 

^M^m^x(DmmMm^m^mKwmLtzo mz.is, ^^b^hv^^ 
iMt-f^tiB (D&mM* £MLfzm&<vm 7 ot%x$> ^ , 2 wM^-cf* 

1^2 :coJ:^:, ^(^mriS— «S* (la) -e^£ ti£ 
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5 ^*4»tci$v* , r^<ifttfj$tL4*»ofeo sp*>> *»wo«na— jftS: (ia) -e^ 

15 j&BB#J t LX(D^mz^^Xi> „ SfiTt 1\ S»T^5fe«: 

*k 7 ovx-^mmz i . i %ejK**fb'&*Atc^i-A^!tfC3b*o -<o«t ? 

'tt^'ffitLTV^o tot, ^l&^iiuia-^ (I a) (7)e/s-;^jE.^-r;v## 
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mm^&jKW&zti&i&K-r&z. tires & a ioi^^ttitit 

f&m> jwtdcMu Buva^mm, mm, mm, vym^t^mmt^ma-mm., 

* (la) ^WiZti&V;*frm^ZT)i'ftmfc*l!ax., MCS»fiLtg» 

15 ll^tl. :h^tHo ffilx-tf, jmM<om&, SP* L < HU 0. 0 0 1- 
0 . 5 %OiftKo»ttSr, 10 1-3 ®^HRi-*o 

[^flfcfll] 

20 ;fc#§l^ti-?-<^l*l#W!^£*L& ^tl±)!:v> 0 
###01 

^E^M (£) -3- f7-->ry-5- f2- f f2- (2-xf^>7x; 
^ry) T^yl -7°nt:;v1 -2. 3 - v Kn - 1 ff- >f > K- 1 

U ^ A 3 2 . 3 g <DM^7k 12 0ml frmfofc, WpWL^^ 120ml 
*mz-tz'ik, MWTIZ^M^WL (R) - 3- [5- ( 2 — T ^ J y°u tf ;v) -7 
-vTy-2, 3 -y't Kn- 1 H-^ > K-;U- 1 -4 )V] y°u\£)VL~m^ 

mm. 12. 0 g *^l-t ojpx., 1 ^raRjc&$^7to atsm^^s^^^^* 
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m*., fifiw^ i^if^ii i o %jstm# u f7 Artemis x u t ma&&fo'i*m 

(i?) -3- [5- (2 -T^ 7 :/n tf;v) -7-'>7V-2, 3-yt K 
n- l H-4 > K-;v- 1 --T;v] ynt"^8. 9 8 g *#fco 
5 #fc*tfc3cJ.#& (#) — 3 — C 5 — (2-7^ynt°;i/) - 7 - v T 7 - 
2 , 3 - v K n - 1 H- W V K- ;V- 1 - 4 *?u 8 . 98g^er 
t--f$ ;-;H3ml &~*#^U ^ * >X;V*>f2 - (2-x^y7x; 

io mm^?- fremiti l/z 0 mm^^m *&%\BkW£fcfzj- v u •> atk^^ «t 

-f-;w/^ *y-;v= 1 00/6) ?#^*L/r/EM»£ Mi^^-C*?*U 



i-feM^^m#m (J?) -3 - C7-VT7-5- [2 - C [2- (2-^h 
15 ^y7x;^y) J^l/] T^7] 7"n^] -2, 3 - v t Kn - 1 if- >f > 
K-/l>- 1 ->f >!/] 7nt>7. 4 6g£#fc 0 

1 H — NMR (CDC 1 3 ) 8 p pm : 

1. 04 (d, J=6. 0Hz, 3H), 1. 41 (t, J=6. 9Hz, 3 H) , 

2. 10-2. 20 (m, 2H), 2. 42 (dd, J = l 3. 6, 6. 9Hz, 
20 1 H) , 2. 63 (dd, J = 13. 6, 6. 0Hz, 1 H) , 2. 80-3. 

10 (m, 5H) , 3. 5 0 - 3. 6 0 (m, 2 H) , 3. 75 (t, J=7. 
3Hz, 2H), 4. 00-4. 15 (m, 4H), 4. 40-4. 50 (m, 

2 H) , 6. 8 5 - 7. 0 0 (m, 6 H) , 7. 4 0- 7. 5 0 (m, 2 H) , 
7. 5 0 - 7. 6 0 (m, 1 H) , 8. 00-8. 10 (m, 2 H) 

25 Jfcjfeftjg: CoO D 27 = - l 4. 8° (c = i. 04, 



###!I2 

(R) -5- f2- f f2 - (2 -J- h^ry7x7 ^r*/) J.?-JH T^^l 

tf/H -1- (3-bKnjry7 J ntf;v) -2. 3 - v Kn - l H-4 > K- 
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^MMM (R) -3- [7-->7y-5 - [2- C (2- (2-iK-/7x 
y^fy) T^/] -/ntf^] -2, 3-ytKn-iH-^>K-^- 

1 - 4 )V) y°u \L )\y 7 . 23g*^/-;H6ral Lfc&, 7Rmifc# 'J 

5 9 A 1 . 5 4 g £H@7Jt9 . 2 m 1 \zm& L^»SSttCjn£, 1 Rmtaa&SBft Lfco 

b;i/^>3 0ml fcfcjfr U MJETH MV-XV SHSfeflM**) (i?) - 

10 5- C2- C C2- (2-x^y7x;^y) .x^;V] 7?y] 7"n^] - 
1- Kn^y^nh 0 ^) -2, 3 - v Kn- l jf->f > 7 - 

* >l/#- h >; ;v 6 . 0 6 g £#/i Q 

1 H — NMR (CDC 1 3 ) S ppm! 

1. 05 (d, J=6. 0Hz, 3H) , 1. 41 (t, J=6. 9Hz, 3 H) , 
15 1. 5 0 - 1. 9 0 (m, 1 H) , 1. 8 5 - 2. 0 0 (m, 2 H) , 2. 43 
(dd, J = 13. 6, 6. 9Hz, 1 H) , 2. 63 (dd, J = 13. 6, 
6. 3Hz, 1 H) , 2. 80-3. 10 (m, 5H) , 3. 50-3. 6 0 (m, 

2 H) , 3. 67 ( t , J =7. 3Hz, 2H), 3. 75-3. 85 (m, 2 
H) , 4 . 0 0-4. 15 (m, 4 H) , 6 . 8 5 - 7. 3 0 (m, 6 H) 

20 ikMJtm : CoO D 27 = -i9. 4° (c = i. 0 6, **?;-)V) 

3 

(R) -5- f 2 - f f2- (2-xh#y7x;^ry) J^/H T^l 7°n 

*f;H -1- (3 -fc Eojyln -2. 3-yb Kn - l H— 4_kLErz 
25 )V- ZLzz^ik^jjMti K 

(J?) -5 - [2- C [2- (2-ih^y7x/*y) T^y] "7° 

nkf;v] -1- (3-liKnWn^) -2, 3-i^tKn-lH-^yK 
— /l/- 7 h V ;i/5. 9 5 g £ yV v K 1 6 . 4 m 1 

* 5 mm.7m.it1- h'J7 0 . 2 5ml *Mx.tz 0 KBm&Mtz 
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3 0 %Mmt7km7k 1 . 5 5ml 5 ^XTK^^hMx.tz^ 

2 5 -3 0 rt- mkw Ltz 0 Kmrn^^mmmi- h ^ a 2 . 39 g com^ 

-5- [2 - [ [2 - (2-^h^-v-7^y^v) je.?-;i/) T ^ y 3 yn^] 
-1- (3 -t Kn^v7°nt';i/) -2, 3 - V Kn - 1 if- > K— 7 

1 H — NMR (CDC 1 3 ) 8 p p m : 

10 1. 07 (d, J=6. 2Hz, 3H) , 1. 37 (t, J = 7. 0Hz, 3 H) , 
1. 6 0 - 1. 8 5 (m, 3H), 2. 54 (dd, J = 13. 6, 6. 5Hz, 
1 H) , 2. 68 (dd, J = 13. 6, 6. 4Hz, 1 H) , 2. 85-3. 
10 (m, 6H) , 3. 19 (t, J =6. 6Hz, 2H), 3. 35-3. 4 
5 (m, 2H) , 3. 75 (t, J = 5. 4Hz, 2 H) , 3. 95-4. 20 

15 (m, 4 H) , 5. 7 0 (b r s , 1 H) , 6 . 6 6 ( b r s, 1 H) , 6. 
8 0 - 6. 9 5 (m, 4 H) , 7. 02 (s, 1 H) , 7. 16 (s, 1 H) 
itti&CBt: Ca] D 27 = -15. 3° (c = 0. 98, ItS-fr) 



##f « 4 

20 (R) — N- (2 - (7 -Jj frs** 4 )]/- 1 - (3 -\L yu*-y~?u \l)l>) -2. 
3 -v £ Kn- l H-4 y K-;V- 5 -A ;H - 1 z= _J_±jU^±jU} -N- [2 

(J?) -5 - C2 - CC2 - (2-i^y7x;+y) xf^) T S 7 ] 7 s 

nt'^] -1- (3-tFDJfy7Dt:;i/) -2, 3 -yt Kn- l H-4 > K 
25 ;w-K3f-9- U'l 0. 9 g £i£lfc^ U > 1 0 0ml 

tK^^T^ZI^v- t e r t -7*f;v 5.87 g(Ot^fV>2 5 m 1 

£MJ±~TOMb#\ 5 0m 1 £»a»u 1 o%^^m7k 
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H;*AT?l£*feL;fco MJ±TW#S£^*U «7^^7tXO (R) -N 
- [2- [7 -#/w*t>f ;u- 1 - (3 -t Kn + y^n vf;i/) -2, 3-yk 
Kn- l H--f > K~;v- 5 ->f ;V] - 1 -N- (2- (2- 

5 1 H — NMR (CDC 1 3 ) 8 p pm : 

1 . 2 0 - 1. 5 0 (m, 1 5 H) , 1 . 7 0- 1. 8 5 (m, 2 H) , 2 . 5 
0-4. 40 (m, 18 H), 5. 75 (br s, 1 H) , 6. 63 (br s, 

1 H) , 6 . 8 0- 7. 2 0 (m, 6 H) 

itmftm: [a] D 27 = -5 o. 4° (c = i. 2 7, 

10 

l 

(R) -5- f2- f f2- (2 -J. f^r->-7^y dpy) -x^;Ul T^-yl -7°P 
gjU] -1- (3 -fc Fndrv-7°n tf jk) - 1 ff- j > K — JU- 7 - # jMj^jj; 

15 (i?) -iV- [2 - [ 7 -#;w^>f l - (3 — Kn^yy*n v£/u) - 

2 , 3 -yt Kn- l i?— ^ > K-;v- 5-4 )V) - 1 -JV- 
[2 - (2 Ky7x;Jfy) *>W*$ >WL t e r t-f^-^A. 

93g^^-iH50ml K»#»U 1 0%^^v^^m*4 9 Omg£J: 
^T^-^A2. 9 6 g£*Dx., 3 SmmUmMmLtZo 

20 MJET^y£M£^*?IL$I^%&^ y"-;v 15 0ml &cv#^U l 0% 

a" 7 y A 4 9 0 m g i3 i i; ^ 7 > - ■) A 2 . 9 6 g fcflnx., 2 4 Bf 

Ki#$£&|g£U ^feT^e;i/-7 txct) (r) -N- [2- [7 -*;w^-f;v- 

25 1- (3 Kndrvyn tf;i/) - l jf->f > K-;u- 5 ;v] -i-^^-^ 

-JV- [2 - (2 - J- h ^rv^^y drv) >^ t e r 

t-7?-/i/4. 5 5 g£#*i 0 

1 H — NMR (CDCI3) 6 ppm: 

1. 0 5- 1. 5 0 (m, 15H) , 1. 90-2. 10 (m, 2 H) , 2. 7 
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0-3. 00 (m, 3H) , 3. 30-3. 75 (m, 4 H) , 3. 80-4. 
6 5 (m, 7H) , 5. 7 5 - 5. 9 5 (m, 1 H) , 6. 4 0 -6. 6 5 (m, 
2 H) , 6 . 7 5 - 7. 5 5 (m, 7 H) 

itm^tm : Cod D 30 = - 4 7. 8° (c = l . 05, 

5 

(R) -N- (2- [ 7 -#/wr*>f A/- 1 - (3 -H KndrvT'n tf;l/) - 
1 H-'f y V — fr- 5 ->f ;V] - 1 —ff-Jl'X.f-fr') -N— [2 - (2-^.b^r 

•>7x;^'» x-^-fr] #;w^ t e r t — 7*f-;i/4 . 45g^^ v~fxm 

y-;V5 0m 1 £»tf»U 7]c<tm^T^^m2 5ml ^^St^mx.tz^ £ 

l) till, ^fer^^rx?) (j?) - 5- [2- C [2 - 

15 7i7^y) Jif-^] T^y] 7*n^] -1- ( 3 — t K n v 7"n tf ;v) - 

lff-r/ K-;v-7-*;vjK^t-9-5 K 1 . 2 7 g £#£0 Mtw. ^8P)t$r?£ 

^l:^xf^/x^y-;k=7/l) till, 5fc^ffl^L7^^^^^^ 
tt6fe7^77XW (i?) -5- [2- [ [2- (2-iKy7xMy) 
20 J-^-^] T^y) ~7u\£)V] -1- (3-tKD^'>7 , Di;^) -1HW>K 
-A/-7-*/l/m5K2. 3 9gt|fc, 
1 H — NMR (CDC 1 3 ) 8 p pm : 

1. 11 (d, J=6. 3Hz, 3H), 1. 25 (t, J=7. 0Hz, 3 H) , 
1. 95-2. 10 (m, 2H) , 2. 70-3. 20 (m, 6H), 3. 52 
25 (t, J =5. 6Hz, 2H), 3. 93 (q, J = 7. 0Hz, 2H), 4. 
0 0 -4. 2 0 (m, 2H) , 4. 38 (t, J=7. 0Hz, 2 H) , 5. 9 
0(br s, 1 H) , 6. 38 (br s, 1H) , 6. 49 (d, J =3. 
2Hz, 1H), 6. 75-6. 95 (m, 4H), 7. 11 (d, J =3. 2 
Hz, 1H), 7. 19 (d, J = l. 5Hz, 1 H) , 7. 53 (d, J = l. 
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4Hz, 1 H) 

stm^m : [a] D 3 

5 (R) -5- f2- f f2- (2-xh^y7x;iry) ^±jk] T § 71 *fu 
tf;i/1 -1- (3 -fc Knjy^g tf;i/) -iff->f>K"^-7-^M^ 

(22) -5 - [2- C C 2 — (2 -^h^v^y ^^V) 7 3 7] 7° 

nbf;v] - l- (3 -fc Kndpv^n - i jr->f > K-;u- 7 -jfr/utf*- 

10 K8 6 2mg£^/-;i'5m 1 £»;d»U 2 Sg^t 9 8 5 M 1 *Jn;ifc 

12ml *j3PxL/Co SScfi^, flfttiilS.fi* £IRU (2?) - 5 - [2 - [ [2 - (2 
-xh^y7i/+y) T^y] ynfcf;i/) - l- Kn^yy 

ntf;v) - 1 H-4 > 7 -* 5 2 lmg^#/; 0 

15 1 H-NMR (DMSO-d 6 ) 5 ppm: 

1. 19 (d, J=6. 4Hz, 3H), 1. 26 (t, J = 7. OHz, 3 H) , 
1. 70-1. 85 (m, 2H), 2. 65-2. 80 (m, 1 H) , 3. 20 
-3. 55 (m, 5H) , 3. 64 (br s, 1 H) , 4. 02 (q, J=7. 
OHz, 2H) , 4. 2 0 -4. 4 0 (m, 4 H) , 4. 55 (t, J=5. 0 

20 Hz, 1H) , 6. 45 (d, J = 3 . 1Hz, 1H), 6. 85-7. 15 (m, 
5H) , 7. 36 (d, J=3. 1Hz, 1H), 7. 49 (d, J = l. 3H 
z, 1H) , 7. 60 (br s, 1 H) , 7. 99 (br s, 1 H) , 9. 
0 5 - 9. 3 0 (m, 2 H) 

JfcSfeMfeJK: Ca) D 30 = -7. 8° (c = i. 16, y*y-;w) 

25 

mmms 

erjjkM LRl -3- f7-:ft;W^^;v-5- f 2 - f f2- (2-x.h*is 



15 PCT/JP99/00732 



= -15. 5° (c = l. 02, *9J-fr) 
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(R) -N- [2- [7 -#;ws^e^;i/- i _ ( 3 _ ^ pn^yyu tf;v) - 
2, 3-ytKn-i^-^>K-;i/-5-^ji/) - i - ^ -x^] -JV- 
[2 - (2-xfdry7xy^y) jc-?- tj;w<U t e r t-y?-;l/6. 

2 4 g tf 'Jy>9. 4 ra 1 U n'JKl. 5 4 m 1 *M 

*^>/Ij*^;i/= l/l) U *tfer^;u7T^<^tf^;i/^ (i?) - 

10 3 - [5 - [2 - [AT- ( t e r t -~T }> * ;V#f^;V) -JV- [2 - (2 - 

7nt>4. 3 0 g /; 0 

1 H — NMR (CDC 1 3 ) 8 p pm : 

1. 15-1. 5 0 (m, 2 4H) , 1. 8 5 -2. 0 0 (m, 2 H) , 2. 5 
15 5-3. 20 (m, 6 H) , 3. 30-3. 60 (m, 4H), 3. 85-4. 
40 (m, 7H) , 5. 52 (br s, 1 H) , 6. 8 0- 7. 4 0 (m, 7 
H) 

itWtftm: CcO D 27 = - 3 8. 3 ° (c = i. 0 3, 

20 fcf/t/Hfc (R) -3 - [5- (2- IN- (terf-7f + y*H'-;l/) 
-N- [2 - (2-ih^y7x;+y) T ^ / J -7-# 

2 , 3 -7t Kn- 1 H->f > 1 ->f /u] -7°n t";v8 . 5 

3 g%J?y-)\/2 8 0m 1 fci&j&»Lfc&, 1 0%^7y'7A^i8 5 3 mgiJ 

25 «EETiC#«E*9*L, SaifcfeT^/U? r*<7)t±V^m (J?) - 3- [5- [2 

- [JV- ( t e r t-7h^y*;V^-;V) -iV- [2 - (2-xf^y7x; 

drv) xf^) T^y] 7ne;v] -7-*^^f;i/-lF-r/K-;v-l 

- ^ ;v] -7°n tf;V 8 . 2 0 g £#*i 0 

1 H — NMR (CDC 1 3 ) 6 p pm : 
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1. 0 5 - 1. 5 0 (m, 24H) , 1. 90-2. 10 (m, 2 H) , 2. 7 
0-3. 05 (m, 2H), 3. 30-3. 75 (m, 2 H) , 3. 85-4. 
70 (m, 9H) , 5. 66 (br s, 1 H) , 6. 3 5 -6. 5 0 (m, 2 
H) , 6. 7 5 - 7. 5 5 (m, 7 H) 
5 JfcJSyfcjR: Ca] D 27 = - 4 4. 5° (c = l. 0 6, *?J-)l<) 

tf/f/Ugfc (R) -3 - [5- [2- C JV— (tert-7b^y*H-;i/) 
-iV- C2- (2-iRy7x;^fy) TS/] /n -7-# 

>f/P- 1 H->f ^ K-;v- 1 -^T;v] ^ntf;v7. 8 1 g£>f vfurtj 
10 7 8 m 1 £»;d»Lfc&. *^«#T^«^|ft3 9 m 1 * 1 OftmfrWXffiT 

£ p H 8 fcfc* i ■CSnx.7t^ 7X2 0 0 m 1 T*«tfjL ^^-f-^TffltB L/Zo 

15 T^n li Mbv 'J * 7 A ^ h 77 7 ^ - (*#£By#$£ : BfcBfc^fl') t^ffi 

(i?) -3- [7 -#;w^^ >u- 5 - [2- C [2 - (2-xh^>7i 
y^rv) jn^;i/] y = y ] 7°nn°;v] - i h- >f > K- fl/- 1 - 4 7*n^ 

5 . 2 1 g £#fc 0 

20 1 H — NMR (CDC 1 3 ) 8 ppml 

1. 11 (d, J = 6. 2Hz, 3 H) , 1. 21 (s, 9H) , 1. 27 (t, 
J=7. 0Hz, 3H) , 1. 95-2. 10 (m, 2 H) , 2. 75 (dd, 
J = 1 3 . 6, 6. 4Hz, 1H) , 2. 85 (dd, J = 1 3 . 6, 6. 6H 
z , 1 H) , 2 . 9 5-3. 10 (m, 3 H) , 3 . 8 5 - 4. 0 0 (m, 4 H) , 

25 4. 00-4. 20 (m, 2H), 4. 35-4. 45 (m, 2H), 5. 55 
-5. 65 (br s, 1 H) , 6 . 05-6. 20 (br s, 1 H) , 6 . 
47 (d, J=3. 2Hz, 1 H) , 6. 7 5 -6. 9 5 (m, 4 H) , 7. 0 

6 (d, J=3. 2Hz, 1 H) , 7. 21 (d, J = l. 5Hz, 1 H) , 7. 
54 (d, J = l. 5Hz, 1H) 
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itm^tm: [a] D 27 = - 1 5. 8° (c = l. 0 6, 

(R) -N- [2- [ 7 )V- l - (3 - t Kn^y^n tf;V) - 
5 2, 3-yt Kn-iH-^>K-;v-5--f^) - 1 -^f ;l/xf^] -jv- 

[2 - (2 - J- h^y7xy^fy) Ji-^/lO #/W*S >^ t e r t - y^l/Oft 
t>*)K (R) -N- [2 - [ 7 -#;Wn^E^;1/- l - tf;u) 
-2, 3-vti Kn- l H-4> K-/U- 5 ->f /U] - 1 -^f;vxf^j -jv 
- [2- [2- (2, 2, 2-h'J7Wn) xh^>7i;^) J-^/U] # 

e^jikM (J?) -3 - f7 -X)V;^4)V- 5 - f2- f f2- f2- (2. 2. 
1 H-NMR (CDC 1 3 ) 8 p pm : 

1. 11 (d, J=6. 2Hz, 3H) , 1. 21 (s, 9H), 2. 00-2. 

10 (m, 2H) , 2. 73 (dd, J = 13. 5, 6. 5Hz, 1 H) , 2. 

84 (dd, J = 13. 5, 6. 8Hz, 1 H) , 2. 95-3. 15 (m, 3 
20 H) , 3 . 9 0-4. 0 0 (m, 2 H) , 4 . 0 0 -4. 3 0 (m, 4 H) , 4 . 

35-4. 45 (m, 2H) , 5. 73 (b r s, 1 H) , 6. 1 0 (b r s, 

1 H) , 6. 47 (d, J=3. 2Hz, 1 H) , 6. 8 0 - 7. 0 5 (m, 4 

H), 7. 07 (d, J = 3. 2Hz, 1H), 7. 19 (d, J = 1. 4Hz, 

1 H) , 7. 5 4 (d, J = 1 . 4 H z, 1 H) 
25 itmitm. : Ca] D 27 = -17. 5° (c = 0. 79, 

HJM5 

(R) -3- f7 fr- 5 - (2- [ f 2 - (2-xfiry 
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\£^)VW. (R) -3 - C7 -#/l//**>f fr- 5 - [2 - [ [2- (2-^h^f 
ntf;i/6. 0 7 g y - 5 8 m 1 M»T, 1 MfflSB. 1 1 . 

5 6ml fciffiTU m&ft-TK 1 5#IBJ»#Lfco m&TKW&m&m*ms&8i> 

^ L> ft»xf^6 Om 1 Srinx., Sfit 1 6B#P»eU ^-feM^ H s H ^ffi|g 
h h h 5 . 1 4 g &#£o HfllK LT#7tglJn y h CDTOH ^^7^ffi^H B H 8 . 1 
2 g £j^y-;v/@f^x.^;i/= i 5/1 £*) Bi H H H L> $£feii#!l£JI<£> 
10 & (22) -3- [7 -*;W^-f 5 - [2 - [ [2 - (2-xf^y7xy 

Bfe&7. 4 6 g£#fc 0 

1 H — NMR (CDC 1 3 ) 8 p pm : 

1. 21 (s , 9H) , 1. 2 9 ( t , 1=7. 0 H z , 3H) , 1. 45 (d, 
15 J=6. 5Hz, 3H) , 1. 95-2. 10 (m, 2 H) , 3. 12 (dd, 
J = 14. 0, 7. 2Hz, 1 H) , 3. 3 0- 3. 6 0 (m, 3 H) , 3. 8 
5-4. 05 (m, 5H) , 4. 3 0 -4. 5 0 (m, 4 H) , 5. 87 (s, 
1H) , 6. 40 (d, J=3. 2Hz, 1 H) , 6. 8 0 - 7. 0 0 (m, 4 
H) , 7. 05 (d, J =3. 2Hz,, 1H), 7. 33 (d, J = 1. 5H 
20 z, 1H), 7. 36 (s, 1H), 7. 50 (d, J = l. 5Hz, 1H), 
9. 10-9. 30 (b r s, 1 H) , 9. 5 0 - 9. 6 5 (br s, 1 H) 

itmitm: CoO D 28 = -7. 0° (c = i. 22, y*y-;v) 

###!I5 

25 2 -xf;« (R) - 3 - f 7 - jj )V- 5 - f2 - f f 2 — f2 - (2. 

(J?) -5 - C2- C C2- [2- (2, 2, 2-h'J7A/tni>^>) 7 
x;t-» T^y] 7n t° - l- (3 -fc Kn^y7°n tf;v) -2, 
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3-vfc Kn - i h- ^ > K-;v- 7 - * ;v*>t ^ K3. 0 %<r>mt^^vy 

5 0ml v#$a^ iK^TiCl^y- t e r t -■?*?- ;l/ 1 . 3 2 g fcj&Dx., 3 0 

5 0ml U 10%?x >m^i##u £&fD#tMzKlf h 'J * A 

»tt«rS*L, »T^^7 7^© (j?) -TV- (2- [7-#>W**>f 
1- - 2, 3 -yH Kn- l H-J > K— /U — 5 - 

-f;V] -l-^f;vxf;u] -7Y- [2- [2- (2, 2, 2 - h V 1 u jc 
b^rv) 7xydry) .x^lO t e r t- W2. 9 9 g ^#/; c 

10 1 H — NMR (CDC 1 3 ) 5 ppm: 

1 . 2 0 - 1. 5 0 (m, 1 2 H) , 1 . 7 0 - 1. 8 5 (m, 2 H) , 2 . 5 
0-4. 5 0 (m, 18H) , 5. 89 (br s, 1 H) , 6. 69 (br s, 
1 H) , 6. 8 0 - 7. 2 0 (m, 6 H) 
itt&Jtm : [a] D 25 = -4 1 . 6° (c = l. 12, * 9 J - 

15 

(R) -N- [2- C 7 -jjfrsvej )V- l - (3 -fc: Kn + y^n bf;v) - 
2, 3 - y t F □ - 1 H- ^> K - ;i/ - 5 - 'f JV] - 1 - ^ -?-;l/jLf-;v] -JV- 
[2- [2- (2, 2, 2 - h V 7)l>lrux. f^y) 7i;ty] 77 ;u 

/^V|tert-7*f^l2. 0 g t *rffl.T *j A 1 2 . 7g^^^y- 

20 ;i/ 3 0 0 m 1 U 1 0 yvA^ll. 2 0 g *'&HM < An*., — # 

U 7tiV77XO (2?) — TV— [2 - (7-#;W^-f ^- 1 - (3 

-t Kndryyn tf - i fr-^r > K-;i/- 5 ->f - 1 

25 —N— C2 - [2 - (2, 2, 2 - f 'J 7)Vtnxf^y) 7x^y] 
*^^>|tert-7f;H2. 2 g £#fc 0 
1 H — NMR (CDC 1 3 ) 8 ppm: 

1. 1-1. 4 (m, 12H) , 1. 9 5-2. 1 (m, 2 H) , 2. 7-3. 
0 (m, 2 H) , 3 . 2 5-3. 7 (m, 4 H) , 3 . 8 - 4 . 2 (m, 3 H) , 



WO 99/43652 



PCT/JP99/00732 



4. 3-4. 6 (m, 4H) , 5. 91 (br s, 1 H) , 6. 45-6. 6 
(m, 2 H) , 6 . 7 5-7. 6 (m, 7 H) 

Stmtm: Ca) D 27 = - 4 4. 5° (c = i. li, 

5 (R) -N- [2- [7 )V- l - (3 - t Kn^v7°n - 
1 H—4 y K — fr — 5 ->f )V] - 1 ■?-)]/ a.-?- fr] -N- [2 - [2- (2, 
2, 2 - h U 7^nxl.^» 7iy+y) -x-?-;iO ym t e r t — 

0 0g»t"'Jy>3ml»U 2 -xf ;vf^J;^t^f 
i;;i/^n'j K«fc IjpjRLfc 2 -Jt^-^g&gjt^ n U KO. 5 4 g^Di, iSt- 

'J *t>*7A ^n-r h ^77 -f - (v§£ttv#g£ : ^^/S^-x^-;^ 2 / 
1) TifMU fife7 ; e;V7TX(7)2-xf;HSi (J?) - 3- [5- [2- [JV 
15 -(ter t-71>^y*)l/*-Jl/) -JV- [2 - [2 - (2, 2, 2 - h 'J 7 

-IH-Jy K-;u- 1 ->f 7n kf;H . 6 6 g 
1 H — NMR (CDC 1 3 ) 5 p p m : 

0. 90 (t, J=7. 4Hz, 6H) , 1. 10-1. 40 (m, 1 2 H) , 
20 1 . 4 5- 1. 7 0 (m, 4 H) , 1 . 90-2. 10 (m, 2H) , 2 . 15 
-2. 30 (m, 1H), 2. 70-3. 00 (m, 2H), 3. 30-3. 7 
0 (m, 2H) , 3. 8 0 -4. 7 0 (m, 7 H) , 4. 36 (q, J=8. 4 
Hz, 2H), 5. 62 (br s, 1H), 6. 40-6. 50 (m, 2 H) , 
6. 8 5 - 7. 4 0 (m, 6 H) , 7. 4 5 - 7. 5 5 (m, 1 H) 
25 itmitm I CaJ D 31 = -4 1. 8° (c = 0. 9 9, 

2 -^As&Wl (R) -3- [5 - C2- IN- (ter t-7f^y*W 
-JV- [2- [2- (2, 2, 2->'j7;U^nxh^y) 7 * y >> ] 
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5. 0ml *SfT^ SfiTMH#ra«#Lfco RiSS^JC^T, S&*D£t&2fc 

2 0/1) yxf ;i/x-f ^-A^fyj; *9 If^H L„ 6feMH B H <7) 2 

-xf-/l/B« (£) -3- C7-*;W^-f ;V-5- [2- C [2- [2- (2, 

2 , 2-f'j7;Vtnxb^y) 7x^y] if^/j T 5 y 3 7°n tf - 1 

10 'H-NMR (CDC 1 3 ) 8 ppml 

0. 90 (t, J=7. 4Hz, 6H), 1. 11 (d, J=6. 2Hz, 3 H) , 
1 . 4 5 - 1. 7 0 (m, 4 H) , 2 . 00-2. 10 (m, 2 H) , 2 . 15 
-2. 25 (m, 1 H) , 2. 6 5 -2. 9 0 (m, 2 H) , 2. 95-3. 1 
5 (m, 3H) , 3. 99 (t, J=6. 3Hz, 2 H) , 4. 00-4. 30 

15 (m, 4H) ,4.41 (t, J=6. 9Hz, 2 H) , 5. 64 (b r s, 
1H), 6. 07 (br s, 1H), 6. 47 (d, J = 3. 2Hz, 1H), 

6. 8 0 - 7. 0 5 (m, 4 H) , 7. 08 (d, J=3. 2Hz, 1 H) , 7. 
19 (d, J = l. 6Hz, 1 H) , 7. 54 (d, J = l. 6Hz, 1 H) 

itmytSt: Ca] D 30 = -i6. 4° (c = i. 0 0, **y-A>) 

20 

###0 6 



25 2. 2 -y^fi^fi (i?) -3- [ 7 - ft jWl^f fl/- 5 - f2 - f T 2 — 
r 2 - (2. 2. 2-F'J7;Vtnxh^y) 7x;^vl J^Q/] 7^ 71 7° 

1 H — NMR (CDC 1 3 ) 8 ppml 

0. 90 (t, J=7. 3Hz, 3H) , 1. 11 (d, J=6. 2Hz, 3 H) , 
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1. 18 ( s , 9 H) , 1. 19-1. 28 (m, 2 H) , 1. 49-1. 53 
(m, 2H) , 2. 0 3 -2. 0 6 (m, 2 H) , 2. 73 (dd, J = 13. 
5, 6. 5Hz, 1H), 2. 84 (dd, J = 13. 5, 6. 8Hz, 1H), 
3. 00-3. 10 (m, 3H) , 3. 96 (t, J=6. 2Hz, 2 H) , 4. 
5 0 7 -4. 2 3 (m, 4 H) , 4. 40 (t, J=6. 9Hz, 2 H) , 5. 6 
6(br s, 1H) , 6. 09 (br s, 1H) , 6. 47 (d, J=3. 
2Hz, 1H) , 6. 8 4 - 7. 0 3 (m, 4 H) , 7. 07 (d, J=3. 2 
Hz, 1H) , 7. 19 (d, J = l. 6Hz, 1 H) , 7. 54 (d, J = l. 
6 H z, 1 H) 

10 itnjtm. ! Ca] D 30 = -16. 2° (c = 0. 8 2, * 9 J - )V) 

a. a- V* ±Aj7 j.— jkljgl LB} - 3 - f 7 - iJ ;Ws-^ )V- 5 - f2 - f f2 

- P2- (2. 2. 2-f'J7JltDxh^» 2^Z±vJ ^±ik] T^yl 

15 'H-NMR (CDC 1 3 ) 8 p p m : 

1. 10 (d, J=6. 2Hz, 3H), 1. 60 (s, 6H), 1. 80-1. 
96 (m, 2H) , 2. 71 (dd, J = 13. 7, 6. 4Hz, 1 H) , 2. 
82 (dd, J = 13. 5, 6. 7Hz, 1H), 2. 96-3. 10 (m, 3 
H) , 3. 90 (t, 2H) , 4. 0 3 -4. 2 8 (m, 6 H) , 5. 58 (b 

20 r s, 1H) , 6. 00 (br s, 1H),6. 37 (d, J=3. 1Hz, 
1 H) , 6. 8 4 - 7. 0 3 (m, 4 H) , 6. 68 (d, J=3. 2Hz, 1 
H) , 7. 19 (d, J = l. 6Hz, 1H), 7. 54 (d, J = l. 6Hz, 
1H) 

itm^tm: Ca] D 29 = -13. 7° (c = l. 15, J ? S - )U) 

25 

2. 2-y^f;Uii (R) - 3- (7 fl>-5- f2- f f2- (2 

- (2. 2. 2-f'J7^tnxf^y) -7^y^vl J^jj/j T^yl ~fu\Z 

;H - i h- ± y K- l - ± $/} -fu UY&m d ) 

'H-NMR (CDC 1 3 ) 8 p p m : 
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0. 85 (t, J = 7. 5Hz, 3H), 1. 12 (d, J=6. 2Hz, 3 H) , 

1. 17 (s, 6H) , 1. 57 (q, J =7. 5Hz, 4H), 2. 00-2. 
10 (m, 2 H) , 2 . 7 0 - 2. 9 0 (m, 2 H) , 2 . 95-3. 15 (m, 
3H) , 3. 97 (t, J =6. 2Hz, 2H), 4. 00-4. 40 (m, 4 

5 H) , 4. 4 0 (t, J =7. 0Hz, 2H) , 5. 70 (br s , 1 H) , 
6. 12 (br s, 1 H) , 6. 47 (d, J =3. 2 H z, 1 H) , 6. 8 
0-7. 05 (m, 4 H) , 7. 0 7 (d, J =3. 2 H z , 1 H) , 7. 19 
(d, J = l. 6Hz, 1 H) , 7. 54 (d, J = l. 5Hz, 1 H) 
itmitm : [a] D 31 = - 1 5. 4° (c = 1 . 00, 

10 

UMm i 

1 7,5 -^itt? 7f 300-350 g) £*) $%mfrh%) 1 . 5cm 

<D&z"?mftm*mmL, M&zvm&mmiwte^tifa iomi^kr 

15 ebs-Henselei t fBL&WIti Ltz-?rz 3 7 9 5%<7>^Sti: 

y n 3 £ ^ ^>rM^ : ~fu y^yn — ;vi ^ M, 3 H > tf ^ 

0 . 1 ^ M) ^riiD U 3 0 5W&fc**£8U£ 1 O/zM^y^x tf* -7 '1 > 
L , 4BiS# ? n° - ? K * o fc&j$fci£ L £ o £ <A4fcf£ * IfeEHft >£ L iRji<^ift 
20 $tf*£5£Lfc h , tUft^W 3 0 frmt&W: U 10//My;Vx if * 

'J > \z X & Wffik £ 1 0 0 % U - ^BS£ 5 0 £ # <D^mt^m<D 

ztJg (I C 5 0 ) £^#>, Mt^i© a >£W&Bfffc/BO*BlR 



25 
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I C 50 (nM) 




2 . 7 




4. 3 


vase? 


3 1 5 



5 (i) -n^k 

H^fife^ (#fi3 k gmk, B^SLCS) K (R) -5 - C2 - C C2 

- (2 -xKy7x7^ry) T ^ y ] 7°n - l - (3-tKn 

^v^n tf;v) - l tf-^f y 7 KaHfctt B <7)i& 

10 1ml Kft^m^W C (i?) -3-^nn-i - (3-H Kn^y^n tf;l/) 
-5 - [2 - C C 2 — C2 - (2, 2, 2-F'j7i^nxh^y) ~7^y^v] 
-x^;l/] T ^ y ] "7°n -lff-^K-^-7-*^WU'j 1 0 n 

g£i»U 0. lM'J>if« (pH7. 6) BXZf^iti- h U 1 g 

15 g3fc^»ffiT&wT^&£@*Lfcm, mH®*mjim2 0 0 ^ 1 K&fllU ^<7) 1 
00// 1 ^illWnv -KftA&, TIBO^#tCTffl05gL. ft-^ 

(2) mfe&ft 

ftffi*7A I I n e r t s i 1 ODS-3 (4. 6 X 2 5 0 mm) 
20 #Ul*B : T-fe h - h V fl'/O. l%'J^+2raM7 7'J«tf , J7A = 

l : l 

*7i.si : 5or 

: 1 . 0 m 1 

: ®jfe«2 7 0 nm, ^MtJU 3 5 nm 
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m2] 





M%Qiik& (n g/m 1 ) 


2 0 5ft£ 


2 






2 


2 0 


8 



o) urn 

V 4 X ^ -MI|f4-7 y h «fc J? Ltii L^^JfiLO . 5 m li: 

(J?) -1- (3 -t Yu**/?u\*fr) -5- C2- C C2- [2- (2, 2, 

1 ^ g is J: tfrtffiflrafeK C (J?) - l - (3 -t: Kn^v^nb? 

-5- C2- C C2- [2- (2, 2, 2-f'j7^tnxhdry) 7i; 

l//g£«]U 3 7VX^ >*cx.s<~- V LtZo 15 53% 3 0 53\ lB#ra*5«fctf' 
15 2^FiaifttC^fL-rtL^'r9-HfM#Jfc LTO. 7 M7 ? fl^ h } ) t> Afrmfo 
0. 5m 1 *tox.BUB*&±Ltz&, 0. lM'J >iifi (pH7. 6)i3J: 
^MtfV^Ail g^J0x.> yxf;vx-fil'5ml CTiffiLfco v-*-^ 

0 ^ 1 -eo 1 0 // 1 D7^57^ -KffiAgL TIS<7) 

(2) 

fti*5A : Inertsi 1 ODS- 3 (4. 6 X 2 5 0 mm) 
#ifc*B : 7-bb->'J;i//2 0 mUWmM.mWL (pH5. 0) =40:60 

25 fij&USL : 50t 

: 1 . 0ml /a- 
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&fflkm& I ®mWL&2 7 0 nm, 3t**fi4 3 5 nm 



[*3] 





5WBSg (%) 


1 5 3i£ 


3 


i i$m& 


2 i$m& 


lk^#D 


5 4. 8 


6 7. 1 


8 6. 5 


9 8. 6 


It-n-^d a 


8. 4 


12. 0 


12. 6 


2 5.2 




2. 2 


3. 8 


7. 5 


1 0. 2 


fk-a^ c 


0. 6 


1. 6 


3. 2 


3. 7 


-fk^tfd 


2 . 1 


5. 6 


8. 4 


2 1.7 



5 mmm 4 
(1) urn 
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